Thus, to measure all four parameters of the Stokes vector, the brightness temperatures in horizontal, vertical, 45 degree linear, and right-hand-circular polarizations are first measured, and the above equations are used to obtain UB and Vs.
In the passive remote sensing of rough surfaces, the parameter that is actually of interest is the emissivity, which relates the brightness temperature emitted by an object to its actual physical temperature, under the assumption that the object is at a constant 2 . y. physical temperature and that the emission from the object is the only source of brightness:
TB. = e°(O, ¢)T,.,.,,.
In the above equation, the subscript a refers to the polarization of the brightness tempera- 
The reflectivity r=(0, ¢) for the given incident polarization a is defined as the fraction of the power incident from direction (0, ¢) that is rescattered and can be evaluated by integrating the bistatic scattering coefficients 7b,,(0, ¢; O', ¢') over all scattering angles in the upper hemisphere and summing the results of both orthogonal scattering polarizations. and P denoting the period of the surface in the k direction (see figure 1) . The electric field of the incident wave is given by
where k{ denotes the incident wave vector and is equal to &k_i -F _k_ -;_k,i and _{ is the polarization of the electric field vector. 
and s = (z,z) indicates the transverse components of the fields for region j. 
where the _9 dependence has been suppressed and 
where
Now using the periodic Green's function in the scalar Huygens' principle formulation for each of the three regions yields
Re#ion one
/,
(27) (28) where (SI) indicates that the integration is performed over surface I.
Once the surface fields are determined, the fields in regions 0,1,and 2 can be obtained using these relations. 
Boundary Conditions
At both surfaces, the 9 component of the electric and magnetic fields are tangential, and therefore must be continuous:
H0u= Hlu (30)
The components of the fields along the surface profile are also tangential and must be continuous. These relations can be written as:
(34)
,_2 x _,, = ,_ x ._. 
(40)
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Region two where the Iz -z'[ expression in the periodic Green's function has been replaced by z -z' when the observation point is above the surface,z'-z when the observation point is below the surface.
In the above equations, 
Surface two 
A. = 2_k,.v J_c,,)es/----:C-_ "" v._,,(_)
where f, represents the fraction of the antenna pattern that does not view the pool and Tp,_t is the physical temperature of the water in the pool. Measured values of fo ranged from 3 to 18 percent through the experiment. Both T,k_, and T,i,_e were obtained from the experiment at angles corresponding to the specular reflection for the sky temperature and direct incidence for the ground temperature.
Next consider the case of a reflector in the pool the same size and at the same location as the periodic surface.
The brightness temperature measured, T, IIM, consists of the reflection of the sky temperature over the reflector surface, the flat water surface temperature over the remainder of the pool and the reflection of the sky temperature from this portion of the surface, and the ground contribution. This can be expressed as: 
These three equations can be used to solve for To,_,t, the periodic surface brightness temperature averaged over the fraction of the antenna pattern on the surface:
0oo)
This brightness temperature has the effects of both the reflections of the sky temperature off the surface and the antenna field of view outside of the periodic surface removed. It is observed from the experiment that, in general, the err value approaches a maximum absolute value at ¢ = -45°and approaches zero at ¢ = -90°and ¢ = 0°. This shows that the UB parameter is sensitive to the azimuthal direction of a periodic water surface.
These trends are also seen in 
where For the special case of two surfaces described by
27r;e f2(z) = -h2cos 
